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552. 


ON A DIFFERENTIAL FORMULA CONNECTED WITH THE 
THEORY OF CONFOCAL CONICS. 


[From the Messenger of Mathematics, vol. 11. (1873), pp. 157, 158.] 


THE following transformations present themselves in connexion with the theory of 
confocal conics. 


The coordinates æ, y of a point are considered as functions of the parameters 
h, k where 


æ YE n 

EN ad FY hock. 
a ef se 
atk tkn 


and then assuming £=s+iy, n=æ—iy (i= (-1) as usual), and writing c=a—b, 
we find 


h=}(—a—b+ Em) +4 V{(E*—0) 0- 0), 
k=} (—a-b+ En) -i VE- e) r- o) 


whence if 

H=(a+h)(b+h), K=(a+k)b+ k), 
we have 

H=} [E y(n- c) +n E- o} 

K =} (EV — o) — n VE — o)}, 
or, say 


M(H) =} {E v — 0) + n (EF —- o) 
V(K) =} [EV - c) — n (E£ — Os 
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and thence 
h +4 (a+b) +v(H)= } {E+ WE —c)} [n+ Vin? — of, 
k+3(atb)+V(K)=$ {E + (E — o)} {n -v — 0)} 
b gee ee C) 
tay" 
These also follow from the known differential formula 
4 (dot + dy) = (hb) (F - Fe) 
that is, 
4dédn _ dh? x dk? 
sEm- H EK’ 
implying 


EAE N SERR 
VE) E) E) 
ddy  _ dh de 
av(n?—c) vH) v(K)’ 


where @ is a constant. The foregoing integral formulz give at once 


Dr ei Ss Bi 
M(H) V(E?—c) v(m? 0)’ 
dk dé dn 


VE) E-e) Va = 0)’ 
and substituting these values we find a=1, and the differential formule are then 
satisfied. 


We thence have 
const. = V{(a-+h)(b+h)} + Vat k) (b + k), 
as the integral of the differential equation 


dh dk 


MH) + JTA 
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